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If we suppose that h is small, and limit ourselves to the case of a single train of waves, i.e., to a single value of Ic, we see that the phases of •or and z are in general coincident or opposite, according as (g + T'k- — Jccz) is positive or negative. The first case arises when the wave-length is either very great or very small, and then the pressure is in excess over the troughs and in defect over the crests of the waves. The actual velocity of the waves relatively to the water (c) is here less than that of free waves of the given wave-length, i.e.,
But when the actual velocity c is greater than that of free waves of the given wave-length, (g + T'k* — 7cc2) is negative, and then the excess of pressure is to be found over the crests, and the defect of pressure over the troughs of the waves. In the case of transition, when c coincides with the velocity of the free waves, the term in h must be retained, and it shows that the place of maximum pressure is now at that shoulder of the wave where the water in its forward motion is falling.
In general, when the pressure along the surface is arbitrary, we must have recourse to Fourier's theorem. Thus
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which is of the form (9).
We now suppose that the abnormal pressure is confined to a very narrow strip at x = 0, so that <jj (v) = 0, except when v is very small. In this case (11) may be written
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if we put <£ for I </> (v) dv.
The corresponding value of z, from (10), is
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and this gives the form of surface assumed by the running water when subjected to a small excess of pressure acting over a narrow strip at the origin.
Before entering upon the general integration and interpretation of (13), it may be well to point out its application in the case where the water is originally at rest (c = 0). The formula (13) then reduces to phenomenon as a whole. In fig. 3 this construction is carried out for the particular case in which the asymptotes include a right angle.
